
D
E

PA
R

T
M

E
N

T
 O

F E
N

E
R

G
Y

FY
 1998 C

O
N

G
R

E
SSIO

N
A

L
 B

U
D

G
E

T
 R

E
Q

U
E

ST
O

FFIC
E

 O
F E

N
E

R
G

Y
 R

E
SE

A
R

C
H

E
N

E
R

G
Y

 SU
PPL

Y
, R

E
SE

A
R

C
H

 A
N

D
 D

E
V

E
L

O
PM

E
N

T
(T

abular dollars in thousands,  N
arrative in w

hole dollars)

FU
SIO

N
 E

N
E

R
G

Y
 SC

IE
N

C
E

S

PR
O

G
R

A
M

 M
ISSIO

N

T
he Fusion E

nergy Sciences program
 has changed from

 an energy technology developm
ent program

 to a program
 focused on the scientific foundations

that underpin the fusion process.  T
he m

ission of the Fusion E
nergy Sciences Program

 is to:

"A
cquire the know

ledge base needed for an econom
ically and environm

entally attractive fusion energy source." 

C
rucial to this m

ission is understanding how
 to lim

it the turbulent transport of particles and energy across the m
agnetic fields that are typically used to

confine fusion energy fuels.  D
ram

atic progress in this area has em
erged in just the last tw

o years after decades of research on this extrem
ely difficult

scientific problem
 w

hich challenges the frontiers of both experim
ental investigation and theoretical description.

T
he G

O
A

L
 of the Fusion E

nergy Sciences program
 is to w

ork collaboratively w
ithin the international com

m
unity to develop the scientific basis for a

fusion energy developm
ent program

.  In pursuing this goal, the fusion program
 w

ill also foster the advancem
ent of plasm

a science w
hich has

applications in other fields of science and near-term
 industrial uses. 

Specific O
B

JE
C

T
IV

E
S related to the above goal are to:

U
nderstand the physics of plasm

as, the fourth state of m
atter.  Plasm

as com
prise m

ost of the universe, both stellar and interstellar,
and have m

any practical applications;

Identify and explore innovative and cost-effective developm
ent paths to fusion energy .  Practical fusion pow

er w
ill require an

optim
ized toroidal approach building on the considerable tokam

ak experience, or a quite different approach, such as inertial fusion energy;
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E
xplore the science and technology of energy producing plasm

as, the next frontier in fusion research, as a partner in an international
effort.  U

nderstanding the physics of self-heated plasm
as and developing the technologies essential for fusion energy are linked goals that are

achievable through the cooperative efforts of the w
orld com

m
unity.

PE
R

FO
R

M
A

N
C

E
 M

E
A

SU
R

E
S:

T
he scientific excellence of the fusion program

 is continually assessed by expert panels, by m
erit review

 w
ith peer evaluations, by publications in

scientific journals, by issuance of patents and citations, and by international standing.  A
lso im

portant are the contributions to other departm
ental and

adm
inistration goals, such as supporting the science and technology infrastructure, strengthening science education, and enabling science and

technology spin-offs.  Perform
ance m

easures for FY
 1998 are:

1
.

Im
prove the understanding of the physics of plasm

as. 

2
.

A
chieve new

 scientific discoveries and technological innovations that contribute to the scientific basis for a fusion pow
er source.

3
.

D
evelop new

 sim
ulation and com

putational tools that advance the ability to predictively m
odel com

plex plasm
a phenom

ena.

4
.

C
onstruct, on cost and schedule, and operate unique experim

ental facilities at the forefront of fusion energy science.

5
.

Progress on the International T
herm

onuclear E
xperim

ental R
eactor (IT

E
R

) E
ngineering D

esign A
ctivities (E

D
A

).  IT
E

R
 w

ould investigate the
physics and technology of an energy-producing plasm

a source w
hen built and operated.

6
.

C
areful and effective m

anagem
ent of the physical and hum

an assets required to carry out the fusion research effort.
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SIG
N

IFIC
A

N
T

 A
C

C
O

M
PL

ISH
M

E
N

T
S A

N
D

 PR
O

G
R

A
M

 SH
IFT

S:

•
Fundam

ental discovery and analysis have led to a rem
arkable new

 understanding of how
 to reduce loss of energy from

 the core of a tokam
ak. 

U
nique diagnostic probes and im

proved theoretical analyses have contributed to m
uch im

proved perform
ance of the tokam

ak facilities needed for
high tem

perature plasm
a experim

ents.  E
xperim

ents on T
okam

ak Fusion T
est R

eactor (T
FT

R
) and D

oublet III-D
 (D

III-D
) have established therm

al
barriers that reduced the loss of plasm

a energy and particles to unprecedented levels.  T
hese results have dem

onstrated considerable progress in the
scientific understanding needed for the ultim

ate objective of developing sim
pler, m

ore econom
ical fusion pow

er system
s.

•
T

he w
orld's first opportunity to study the detailed science associated w

ith the production of fusion pow
er using deuterium

-tritium
 (D

-T
) fuel

occurred over the past few
 years on T

FT
R

 at Princeton Plasm
a Physics L

aboratory (PPPL
).  T

his device achieved over 10,000,000 w
atts of fusion

pow
er and provided num

erous refined m
easurem

ents of the fusion heating process.  T
he research efforts on T

FT
R

 focused on com
pleting the

scientific objectives uniquely attainable in that device before shutting dow
n to perm

it increased efforts on tokam
ak im

provem
ents and alternative

concepts using other facilities.  T
he process of shutting dow

n T
FT

R
 and placing it in a m

othball condition w
ill be initiated in m

id FY
 1997.

•
In FY

 1998, funds previously used for the T
FT

R
 program

 in FY
 1997 w

ill be redirected to support construction of the N
ational Spherical T

orus
E

xperim
ent at PPPL

, national and international collaborative efforts involving PPPL
 physicists, enhancem

ent of the D
III-D

 scientific m
ission and

m
aintenance of the m

othballed T
FT

R
 facility.
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•
T

he follow
ing table displays how

 the savings resulting from
 the shut dow

n of T
FT

R
 w

ill be redirected to allow
 the program

 to m
ove forw

ard w
ith

the im
plem

entation of the restructured program
.

R
eallocation of T

FT
R

 Program
 Funding

(B
/A

 in thousands)

FY
 1997-98 C

hange
T

FT
R

 Shutdow
n

-24,836
N

ST
X

 Increase 
7,600

PPPL
 C

ollaboration A
broad

1,965
Increase for D

III-D
 R

esearch and O
perations

7,464
Increase for A

lcator C
-M

O
D

 R
esearch and O

perations
2,464

Increase for A
lternative C

oncepts R
esearch

4,110
Increase for G

eneral Plasm
a Science

1,000
Increase for sm

all scale plasm
a experim

ents
233

•
In FY

 1997 the Fusion E
nergy Sciences program

 continued on the course set in FY
 1996, tow

ard an international program
 aim

ed at studying the
scientific aspects of energy producing plasm

as w
ith U

.S. support for the IT
E

R
 E

D
A

 sustained at the FY
 1996 level.  A

lso, the planning assum
ption

for U
.S. involvem

ent in any future IT
E

R
 construction w

as changed from
 significantly increased participation to participation at the current level.  In

FY
 1997, the IT

E
R

 E
D

A
 D

etailed D
esign R

eport, including a cost estim
ate and a safety assessm

ent, w
ill be review

ed dom
estically, as w

ell as w
ith

our international partners, to establish w
hether there is a technical basis for proceeding w

ith IT
E

R
 construction.  T

he four IT
E

R
 Parties are now

engaged in pre-negotiations, i.e., non-com
m

ittal discussions called E
xplorations, to determ

ine w
hether acceptable construction arrangem

ents can be
established consistent w

ith the lim
itations of each Party.  If these E

xplorations are successful and if the D
etailed D

esign R
eport is technically

acceptable, then w
e w

ould expect to join negotiations on a construction agreem
ent.  If these latter negotiations are successful, and if there is a

successful technical conclusion to the IT
E

R
 E

D
A

, then w
e w

ould expect to enter into a construction agreem
ent w

ithin projected U
.S. fusion

program
 financial lim

itations.

•
A

 principal Fusion E
nergy Sciences A

dvisory C
om

m
ittee (FE

SA
C

) recom
m

endation w
as to increase the U

.S. effort in innovative concepts
research.  T

his budget includes funds to continue w
ork on an innovative new

 spherical torus experim
ent, the N

ST
X

, as w
ell as a new

 initiative for
sm

all-scale innovative concepts.

P
R

O
G

R
A

M
 M

ISSIO
N

 - F
U
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N
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N

E
R

G
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N
C

E
S (C

ont'd)
•

A
 new

 initiative in general plasm
a science and engineering began in FY

 1997, including a joint program
 w

ith N
SF targeted at university program

s
and a young investigators program

 providing research opportunities for tenure-track faculty in plasm
a science.  In FY

 1998, the plasm
a science

initiative w
ill be increased.  T

his broad plasm
a research program

 w
ill support not only fusion but other elem

ents of the D
epartm

ent's energy and
defense m

issions.
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I.
M

ission Supporting G
oals and O

bjectives:  T
his subprogram

 provides funding for scientists and support staff at universities and laboratories that
carry out research in fusion plasm

a science.  T
he experim

ental and theoretical research activities include planning, design, fabrication, and
installation of diagnostics and sm

all experim
ents, conduct of experim

ents, analysis of data, com
putation and publication of results.

Plasm
a science is the study of the behavior of ionized states of m

atter -- ranging from
 fluorescent lights to stars -- that m

ake up 99 percent of the
visible universe.  It contributes not only to fusion energy research, w

hich has driven the intellectual developm
ent of plasm

a science, but also to
m

any national science and technology goals, ranging from
 astrophysics to industrial processing and national security.  O

ne of the objectives of the
Science Subprogram

 is to broaden the intellectual and institutional base in fundam
ental plasm

a physics, preferably in partnership w
ith other

agencies.  A
 joint D

O
E

/N
ational Science Foundation plasm

a science partnership, begun in FY
 1997, addresses im

portant research topics in plasm
a

science and engineering.

Fusion plasm
a science advances through a balance of large- and sm

all-scale experim
entation, theory, and m

odeling. T
he largest experim

ental
com

ponent is the tokam
ak experim

ental research activity w
hich is focused on gaining a predictive understanding of the behavior of hot confined

plasm
as using existing U

.S. research facilities (e.g., A
lcator C

-M
O

D
, and D

III-D
) and through international collaborations on state-of-the-art

foreign experim
ental facilities.  T

he central scientific issue is that of im
proving plasm

a energy confinem
ent, (or, conversely, reducing energy

transport) w
hich is the subject of intensive study using a variety of theoretical m

odels developed and refined from
 an ever grow

ing w
orldw

ide
experim

ental data base.  In addition, this effort contributes to resolving physics issues for the design of IT
E

R
 and the developm

ent of fusion as an
energy source for the future.   

R
esearch on alternative confinem

ent concepts (m
agnetic and inertial) w

ill be pursued to identify approaches w
hich m

ay im
prove the econom

ical and
environm

ental attractiveness of fusion energy.  T
his research w

ill be carried out at levels appropriate to the state of advancem
ent of the approach. 

T
his includes sm

all scale exploratory program
s prim

arily at universities as w
ell as m

ore advanced physics experim
ents as exem

plified by the
N

ational Spherical T
orus E

xperim
ent (N

ST
X

) w
hich is currently being fabricated at PPPL

.  E
fforts in inertial fusion energy (IFE

) w
ill focus on

developm
ent and assessm

ent of the m
ost efficient m

ethods that provide a heating process for the inertial fusion energy concept. 

A
 particularly critical com

ponent for progress in fusion science is the developm
ent and use of theoretical and com

putational tools to provide and
verify detailed scientific understanding of the physical phenom

ena that govern the confinem
ent of high tem

perature plasm
as.
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II.
Funding Schedule:

A
ctivity

FY
 1996

FY
 1997

FY
 1998

$ C
hange

%
 C

hange 
           T

okam
ak E

xperim
ental R

esearch
...............

$47,721
$54,027

$58,928
$+

 4,901
+

 9.1 %
A

lternative C
oncept E

xperim
ental R

esearch
...

14,357
15,350

19,460
+

  4,110
+

26.8%
T

h
eo

ry
...............................................

26,244
25,300

17,500
-   7,800

 -30.8%
G

eneral Plasm
a Science...........................

       230
     3,000

     4,000
 +

  1,000
 +

33.3%
SB

IR
/ST

T
R

.......................................
            0

    3,852
    3,393

 -     459
- 11.9 %

T
otal Science.....................................

$88,552
$101,529

$103,281
$ +

1,752
+

 1.7%

III.
Perform

ance Sum
m

ary - A
ccom

plishm
ents

T
O

K
A

M
A

K
 E

X
PE

R
IM

E
N

T
A

L
 R

E
SE

A
R

C
H

 

T
okam

ak E
xperim

ental R
esearch provides support for physicists and engineers to

carry out the scientific research program
 on dom

estic tokam
ak facilities, as w

ell as
for U

.S. collaborations w
ith E

uropean, Japanese, and R
ussian scientists on m

ajor
fusion experim

ents abroad.  T
hese foreign collaborative program

s have enhanced
the productivity of the U

.S. Program
, and w

ill expand som
ew

hat in FY
 1998

w
ith the shift of som

e PPPL
 scientific personnel to collaborations on m

ajor
facilities in Japan and E

urope.  PPPL
 w

ill also have a m
ajor collaborative effort

on D
III-D

 and A
lcator C

-M
odified.

T
okam

ak experim
ents are aim

ed at investigating a w
ide range of scientific issues,

particularly the causes of plasm
a energy loss relevant to the design of future

advanced tokam
aks (e.g., IT

E
R

).  R
esults have dem

onstrated record-breaking
fusion pow

er using D
-T

 plasm
as and that the confinem

ent of plasm
a 

FY
 1996

FY
 1997

FY
 1998

$47,721
$54,027

$58,928
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III.
Perform

ance Sum
m

ary- A
ccom

plishm
ents

energy and particles can be dram
atically im

proved by m
odifying the m

agnetic
field to create an energy barrier w

ithin the plasm
a.  O

ther key research topics
w

hich are im
portant for future tokam

aks include developm
ent of efficient heat

rem
oval system

s and advanced operating techniques to support long pulse
operation.

FY
 1996

FY
 1997

FY
 1998

In addition to experim
ents on large tokam

aks, the program
 supports sm

all scale experim
ents, advanced diagnostic developm

ent, and atom
ic data for

fusion.  T
hese sm

all scale experim
ents perm

it cost-effective initial exploration of prom
ising im

provem
ents in the tokam

ak confinem
ent concept and

are conducted prim
arily at universities.

A
L

T
E

R
N

A
T

IV
E

 C
O

N
C

E
PT

 E
X

PE
R

IM
E

N
T

A
L

 R
E

SE
A

R
C

H

T
he alternative concepts developm

ent program
 studies m

agnetic confinem
ent

configurations other than the conventional tokam
ak, both for their scientific

value and as reactor concepts that m
ay have advantages com

pared to the
conventional tokam

ak.  A
pproxim

ately 15 experim
ental program

s, located
prim

arily at universities, are supported w
ith these funds.  N

otew
orthy, am

ong
m

any recent successes, is the com
pletion of the experim

ental data base upon
w

hich a favorable decision to proceed w
ith a proof-of-principle spherical torus

experim
ent (N

ST
X

) has been based.

T
he N

ational Spherical T
orus E

xperim
ent (N

ST
X

) w
ill address the fundam

ental
plasm

a and fusion science issues,  such as current drive by radio frequency
w

aves, very intense levels of fusion pow
er and nearly total self-generation of

current to produce fusion plasm
a confinem

ent in an ultra-

14,357
15,350

19,460

com
pact tokam

ak. Plans w
ill be developed starting in FY

 1997 to establish a
national N

ST
X

 research program
 w

ith broad participation by scientists at U
.S.

universities, industries, and laboratories.  T
he scientific research program

 on
N

ST
X

 is scheduled to com
m

ence in m
id FY

 1999.
 

FY
 1996

FY
 1997

FY
 1998
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In the area of Inertial Fusion E
nergy, research w

ill continue on the ion beam
drive m

ethods and supporting critical technology issues.

T
H

E
O

R
Y

T
he theory program

 provides broadly based support for the fusion energy
sciences program

 in three areas; basic theory of plasm
a behavior, developm

ent
of techniques and codes to m

odel plasm
as of fusion interest, and support of

experim
ental program

s.  T
he Fusion E

nergy Sciences program
 has proposed to

the D
O

E
 2000 initiative, a program

 to develop new
 application codes and a code

library for use by fusion researchers, and advanced, w
idely applicable, m

ethods
of rem

ote participation in experim
ents.

G
E

N
E

R
A

L
 PL

A
SM

A
 SC

IE
N

C
E

T
he general plasm

a science program
 is directed tow

ard enhancing basic plasm
a

science research, prim
arily in the university com

m
unity, through initiatives for

young investigators and announcem
ents of research opportunities coordinated

w
ith other governm

ent agencies, e.g. N
SF.  A

dvances in plasm
a physics w

ill
support the fusion energy sciences program

 as w
ell as other m

ulti-disciplinary
fields of im

portance to science and technology. 

a/ Includes $7,740,000 in FY
 1996 and $7,370,000 in FY

 1997 for
C

om
putational support at the N

E
R

SC
.  In FY

 1998 all funds for N
E

R
SC

operations are budgeted in the C
om

putational and T
echnology R

esearch
program

.

26,244
a/

25,300
a/

17,500

230
3,000

4,000
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SB
IR

/ST
T

R
 FU

N
D

IN
G

FY
 1996

FY
 1997

FY
 1998
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In FY
 1996 $2,882,000 and $220,000 w

ere transferred to the SB
IR

 and ST
T

R
program

s respectively. T
he FY

 1997 estim
ate is for both SB

IR
 and ST

T
R

.  T
he 

FY
 1998 estim

ate is for SB
IR

 only since Part D
, Section 110 of P.L

. 104-208,
m

aking O
m

nibus C
onsolidated A

ppropriations for FY
 1997 reauthorized ST

T
R

 for
FY

 1997 only.

T
O

T
A

L
 SC

IE
N

C
E

0
3,852

3,393

$88,552
$101,529

$103,281

E
X

PL
A

N
A

T
IO

N
 O

F FU
N

D
IN

G
 C

H
A

N
G

E
S FY

 1997 T
O

 FY
 1998:

Funding for T
FT

R
 is reduced by $2,915,000 prim

arily from
 further reductions in staff, 

-$2,915,000
resulting from

 perm
anently shutting dow

n the facility in m
id FY

 1997 and placing it in a m
othball status. 

Further reductions for T
FT

R
 are accounted for under the Facilities O

peration subprogram
.  T

he shut dow
n

of T
FT

R
 w

ill enable the tw
o rem

aining m
ajor tokam

aks, D
III-D

 and A
lcator C

-M
O

D
, to be operated at a

m
ore scientifically productive rate in FY

 1998 and perm
it increasing effort on alternative concepts, such as

fabrication of the N
ST

X
.

Increases in funding for D
III-D

 of $4,425,000, A
lcator C

-M
od of $1,674,000 and International 

+
$8,114,000

$2,015,000 reflect increased efforts resulting from
 collaborations by PPPL

 staff on these facilities as w
ell

as E
uropean and Japanese devices (follow

ing the shutdow
n of the T

FT
R

 experim
ent).

Sm
aller scale plasm

a experim
ents and diagnostic developm

ent are increased $536,000.
+

$536,000

R
eductions of $834,000 are prim

arily associated w
ith reduction for traineeships.

-$834,000

T
he FY

 1998 level for theory is essentially com
parable w

ith the FY
 1997 level, except for funding to 

-$7,800,000
support N

ational E
nergy R

esearch Scientific C
om

puting C
enter, that is budgeted for in the

C
om

putational and T
echnology R

esearch program
 in FY

 1998.

E
X

PL
A

N
A

T
IO

N
 O

F FU
N

D
IN

G
 C

H
A

N
G

E
S FY

 1997 T
O

 FY
 1998 (C

ont’d):
A

n additional $1,000,000 is provided for increasing the breadth of participation in the basic plasm
a 

+
$1,000,000

science initiative w
hich began in FY

 1997.

A
n increase of $4,110,000 is provided to enhance operations of existing alternative concept experim

ents 
+

$4,110,000
and to support an innovative concepts initiative.
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SB
IR

/ST
T

R
 funding requirem

ents are decreased $459,000 prim
arily associated w

ith the term
ination of ST

T
R

.
-$459,000

T
otal Funding C

hange, Science
$+

1,752,000
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I.
M

ission Supporting G
oals and O

bjectives:  T
his activity provides for the operation of m

ajor experim
ental facilities w

hich are the essential tools
that enable scientists in university, industry and laboratory based research groups to perform

 experim
ental research in fusion energy sciences. 

T
his subprogram

 includes funding for the operation and m
aintenance of the three m

ajor fusion research facilities: T
FT

R
 at the Princeton Plasm

a
Physics L

aboratory (PPPL
), D

III-D
 at G

eneral A
tom

ics (G
A

), and A
lcator C

-M
od at the M

assachusetts Institute of T
echnology (M

IT
).  T

hese
facilities consist of m

agnetic plasm
a confinem

ent devices, plasm
a heating and current drive system

s, diagnostics and instrum
entation,

experim
ental areas, com

puting and com
puter netw

orking facilities, and other auxiliary system
s.  It includes the cost of operating personnel,

electric pow
er, expendable supplies, replacem

ent parts and subsystem
s, and inventories.  In the case of PPPL

, this funding also supports the
safe shutdow

n and m
othballing of T

FT
R

.  G
eneral plant projects (G

PP) funding for PPPL
 w

ill be provided to support m
inor new

 construction,
other capital alterations and additions, and for buildings and utility system

s.  C
apital equipm

ent (C
E

) funding for upgrading the research
capability of D

III-D
 is also included, as are funds for design, fabrication and installation of N

ST
X

.

T
he ultim

ate m
easure of success in this activity is w

hether the research scientists have data of sufficient quantity and quality to carry out their
planned experim

ents or to discover new
 phenom

ena.  T
he quality of data is dependent on the confinem

ent device capabilities, and those of the
plasm

a diagnostic and data processing equipm
ent, and the degree to w

hich those capabilities are achieved during a particular operating period. 
T

he quantity of data relates prim
arily to the operational availability of the facility and its data acquisition system

s.

T
he principal objective of the Facility O

perations Subprogram
 is to m

axim
ize the quantity and quality of data collected for approved experim

ents
being conducted at FE

S facilities.

T
he follow

ing table sum
m

arizes the scheduled w
eeks of operations for D

III-D
, A

lcator C
-M

od and T
FT

R
.  T

his table illustrates how
 the

redirection of T
FT

R
 funds allow

s for increased operations of C
-M

od and D
III-D

.
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Facility U
tilization

(W
eeks of O

peration)

FY
 1996

FY
 1997

FY
 1998

T
FT

R
22

6-8
0

D
III-D

16
8

16
A

lcator C
-M

od
15

6-8
10-12

II.
Funding Schedule:

Program
 A

ctivity
FY

 1996
FY

 1997
FY

 1998
$ C

hange
%

 C
hange

Princeton Plasm
a Physics L

aboratory
...

$43,492
$30,971

$16,490
- 14,481

- 46.8%
G

eneral A
tom

ics
...........................

18,575
19,100

22,139
+

  3,039
+

15.9%
M

assachusetts Institute of T
echnology

...
   6,000

   8,100
 8,890

+
     790

+
  9.8%

T
otal Facility O

perations
...............

$68,067
$58,171

$47,519
- 10,652

- 18.3%

III.   Perform
ance Sum

m
ary - A

ccom
plishm

ents

Princeton Plasm
a Physics L

aboratory

T
FT

R
 w

ill com
plete the highest priority D

-T
 experim

ents by m
id-FY

 1997 and
then enter into a process of safe and orderly shutdow

n.  T
hese funds provide for

operation, m
aintenance, safe shutdow

n and caretaking of the T
FT

R
 facility, as

w
ell as for design, fabrication, and installation of the N

ST
X

 using existing
equipm

ent and facilities at the PPPL
 site.  T

he m
aintenance of the laboratory

physical plant is also supported.

•   T
FT

R
     --

FY
 1996 - plasm

a operation using deuterium
 and D

-T
 fuel for 22 w

eeks;
follow

ed by a m
aintenance and upgrade outage.

     --
FY

 1997 - plasm
a operation using deuterium

 and D
-T

 fuel for 6-8 w
eeks;

follow
ed by safe shutdow

n and m
othballing.

     --
FY

 1998 - m
aintained in m

othball condition.
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FY
 1996

FY
 1997

FY
 1998

$43,492
$30,971

$16,490



F
U

SIO
N

 E
N

E
R

G
Y

 SC
IE

N
C

E
S

F
A

C
IL

IT
Y

 O
P

E
R

A
T

IO
N

S

III.   Perform
ance Sum

m
ary - A

ccom
plishm

ents

•  N
ST

X
 D

esign, Fabrication, Installation

    --
FY

 1996 - com
pleted and review

ed engineering design, schedule, and cost
estim

ates.
    --

FY
 1997 - com

plete final design and start fabrication of com
ponents.

    --
FY

 1998 - com
plete com

ponent fabrication and start assem
bly/installation.

G
eneral A

tom
ics  

Provides support for operation, m
aintenance, im

provem
ent and enhancem

ent of
the D

III-D
 facility and supporting equipm

ent at the G
A

 site.  A
 planned

equipm
ent enhancem

ent of D
III-D

 includes increasing the m
icrow

ave heating
pow

er and upgrading pow
er supplies and other system

s needed to extend the
m

axim
um

 operating pulse length.

•   D
III-D

    --
FY

 1996 - plasm
a operation using hydrogen and deuterium

 fuel for 16
w

eeks; follow
ed by a m

aintenance and upgrade outage.
    --

FY
 1997 - plasm

a operation using hydrogen and deuterium
 fuel for 8

w
eeks; plus dow

n tim
e for upgrades and m

aintenance.
    --

FY
 1998 - plasm

a operation using hydrogen and deuterium
 fuel for 16

w
eeks; plus dow

n tim
e for upgrades and m

aintenance.

FY
 1996

FY
 1997

FY
 1998

18,575
19,100

22,139

III.   Perform
ance Sum

m
ary - A

ccom
plishm

ents
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M
IT

 Provides support for operation, m
aintenance, im

provem
ent and enhancem

ent of
the A

lcator C
-M

od facility and supporting equipm
ent at the M

IT
 site.

•   A
lcator C

-M
od

--
FY

 1996 - plasm
a operation using hydrogen and deuterium

 fuel for 15
w

eeks plus dow
n tim

e for m
aintenance.

    --
FY

 1997 - plasm
a operation using hydrogen and deuterium

 fuel for 6-8
w

eeks plus dow
n tim

e for m
aintenance.

    --
FY

 1998 - plasm
a operation using hydrogen and deuterium

 fuel for 10-12
w

eeks plus dow
n tim

e for m
aintenance.

T
O

T
A

L
 FA

C
IL

IT
Y

 O
PE

R
A

T
IO

N
S

FY
 1996

FY
 1997

FY
 1998

6,000
8,100

8,890

$68,067
$58,171

$47,519

E
X

PL
A

N
A

T
IO

N
 O

F FU
N

D
IN

G
 C

H
A

N
G

E
S FY

 1997 T
O

 FY
 1998:

A
 decrease of $21,621,000 results from

 shutting dow
n the T

FT
R

 at PPPL
.  T

his is partially offset by an 
-$14,481,000

increase of $7,140,000 in funding for fabrication and installation of N
ST

X
.

T
he increase of $3,039,000 at G

A
 supports m

ore D
III-D

 experim
ental run tim

e and continuing the upgrade 
+

$3,039,000
of the D

III-D
 heat rem

oval system
.

T
he increase of $790,000 at M

IT
 supports m

ore A
lcator C

-M
odified experim

ental run tim
e.

+
$790,000

T
otal Funding C

hange, Facility O
peration

-$10,652,000
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M

ission Supporting G
oals and O

bjectives:  T
he T

echnology Subprogram
 provides the technological foundation for current fusion science as

w
ell as the research and engineering required to advance fusion science in future fusion experim

ents.  R
esearch w

ill be perform
ed in the areas of

superconducting m
agnets, plasm

a heating and fueling, safety, plasm
a control, fuel processing and breeding, heat rem

oval and high perform
ance

m
aterials.  R

esearch and engineering design in support of the International T
herm

onuclear E
xperim

ental R
eactor (IT

E
R

) E
ngineering D

esign
A

ctivities (E
D

A
) is included in this Subprogram

.  A
t present, the four IT

E
R

 parties are now
 engaged in pre-negotiations, i.e., non-com

m
ittal

discussions called “E
xplorations”, to determ

ine w
hether acceptable construction arrangem

ents can be established consistent w
ith the lim

itations
of each party.  It also includes the technology research necessary to establish the know

ledge base needed for an econom
ically and

environm
entally attractive fusion energy source, as w

ell as assessm
ents of critical aspects of integrated fusion system

s.  R
esearch on low

-
activation m

aterials w
ill be focused on high perform

ance fusion system
 m

aterials capable of w
ithstanding long-term

 exposure to energetic
particles and electrom

agnetic radiation from
 fusion plasm

a reactions.

II.
Funding Schedule:

Program
 A

ctivity
FY

 1996
FY

 1997
FY

 1998
$ C

hange
%

 C
hange 

           
E

ngineering R
esearch

.................
$65,721

$56,536
$59,725

$+
3,189

+
 5.6%

M
aterials R

esearch
.....................

7,866
6,000

5,900
-   100

-  1.7%
S

B
IR

.....................................
        0

  1,864
  1,675

-   189
-10.1%

T
otal T

echnology
...................

$73,587
$64,400

$67,300
$+

2,900
+

 4.5%

III.
Perform

ance Sum
m

ary - A
ccom

plishm
ents

E
N

G
IN

E
E

R
IN

G
 R

E
SE

A
R

C
H

T
he IT

E
R

 E
D

A
 is the principal activity w

ithin E
ngineering R

esearch and w
ill be

com
pleted by the four IT

E
R

 parties in FY
 1998.  T

he culm
ination of 6 years of

design and supporting R
&

D
, including preparation of a construction cost

estim
ate and schedule, w

ill be docum
ented in the Final D

esign R
eport.  T

his 

FY
 1996

FY
 1997

FY
 1998

$65,721
$56,536

$59,725
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III.
Perform

ance Sum
m

ary - A
ccom

plishm
ents

report w
ill serve as the technical basis for decisions on w

hether and w
here to

build the IT
E

R
 facility and w

hether and how
 to transition from

 the current
w

orking arrangem
ents to a construction activity.  In FY

 1997, the D
etailed

D
esign R

eport w
ill be com

pleted and a review
 is underw

ay.  

T
he follow

ing table sum
m

arizes IT
E

R
 E

D
A

 funding:

B
/A

 ($000)
FY

 1993
FY

 1994
FY

 1995
FY

 1996
FY

 1997
FY

 1998
 51,936

62,731
69,349

54,438
54,736

54,500

R
esearch on fusion plasm

a technologies of superconducting m
agnets, plasm

a
facing com

ponents, and heating and fueling system
s w

ill continue at laboratories
and universities.  T

his w
ork is needed in order to provide advanced technology

com
ponents and system

s required for the conduct of fusion plasm
a research.  In

addition, research on fusion safety, fuel breeding and processing system
s w

ill
continue.  T

his w
ork is needed in order to provide a technical basis for future

decisions on how
 and w

hen to initiate larger scale developm
ent of these system

s.

System
 studies of current as w

ell as advanced fusion concepts and
configurations w

ill continue.  T
his w

ork is needed in order to provide guidance
and direction for future program

 activities.

T
he FY

 1998 w
ork is essential in order to reach a decision on construction and

also to com
plete satisfactorily the IT

E
R

 design and R
&

D
 activities for future

generic use w
ithin the U

.S. dom
estic fusion program

.  
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III.
Perform

ance Sum
m

ary - A
ccom

plishm
ents

M
A

T
E

R
IA

L
S R

E
SE

A
R

C
H

D
evelopm

ent and testing of vanadium
 alloys, silicon carbide com

posite m
aterials

and advanced ferritic steels for structural service in the high pow
er zones of

fusion pow
er system

s w
ill continue.  C

onceptual design of a fusion m
aterials

neutron source facility w
as com

pleted in FY
 1997 by an international team

 under
the auspices of the International E

nergy A
gency (IE

A
).  U

.S. involvem
ent in the

follow
-on design and planning w

ork w
ill continue at a low

 level in FY
 1998, in

parallel w
ith discussions am

ong the IE
A

 partners on their possible interest in
constructing such a facility.  If they decide to proceed tow

ard construction, it is
anticipated that the U

.S. could also decide to participate, albeit at a very m
odest

level.  T
his w

ork is a key elem
ent in developing safe, reliable and

environm
entally attractive fusion system

s.

SB
IR

/ST
T

R
 FU

N
D

IN
G

In FY
 1996, $1,609,000 and $122,000 w

ere transferred to the SB
IR

 and ST
T

R
program

s respectively.  T
he FY

 1997 estim
ate is for both SB

IR
 and ST

T
R

.  T
he

FY
 1998 estim

ate is for SB
IR

 only since Part D
, Section 110 of P.L

. 104-208,
m

aking O
m

nibus C
onsolidated A

ppropriations for FY
 1997 reauthorized ST

T
R

for FY
 1997 only.

T
O

T
A

L
 T

E
C

H
N

O
L

O
G

Y

FY
 1996

FY
 1997

FY
 1998

7,866
6,000

5,900

0
1,864

1,675

$73,587
$64,400

$67,300
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A

N
A

T
IO

N
 O

F FU
N

D
IN

G
 C

H
A

N
G

E
S FY

 1997 T
O

 FY
 1998:

Program
 elem

ents continue at essentially the FY
 1997 level w

ith m
odest increases in system

 studies and 
$2,900,000

in research for advanced technologies in the areas of heating, blankets, and safety.  T
he total increase of

$2,900,000 provides for com
parative studies of the alternative physics concepts and research on advanced

plasm
a heating m

ethods for use in current fusion experim
ents and on fusion blanket techniques that w

ould
have broad applicability to any fusion concept.  In addition, safety evaluations w

ill be conducted on the
various alternate concepts.

                    
T

otal Funding C
hange, T

echnology
+

$2,900,000

M
ajor Issue

A
fter the com

pletion of the IT
E

R
 E

D
A

, the U
.S. w

ill determ
ine w

hether it should continue to participate w
ith the other IT

E
R

 parties in the IT
E

R
construction, operation, and experim

ental activities in som
e lim

ited form
, if international construction  proceeds.
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M

ission Supporting G
oals and O

bjectives:  T
his subprogram

 provides the Federal staffing resources and associated funding needed to plan, direct,
m

anage, and adm
inister the highly com

plex scientific and technical research and developm
ent program

 in fusion energy.  T
he Fusion E

nergy
Sciences program

 is developing the m
agnetic and inertial approaches to attaining fusion energy as tw

o separate and distinct program
s, coordinating,

on inertial fusion, w
ith the O

ffice of D
efense Program

s.  International collaboration is an essential elem
ent of the program

 strategy and requires
extensive coordination efforts.

B
eginning in FY

 1997, program
 organizations are contributing to a W

orking C
apital Fund to cover the costs of centrally provided goods and

services such as supplies, housing, utilities, audit services, etc., w
hich previously w

ere budgeted in D
epartm

ental A
dm

inistration.  In the 
FY

 1998 request for Fusion E
nergy Sciences Program

 D
irection, $500,000 has been included for the W

orking C
apital Fund.

II.
Funding T

able:
FY

 1996
FY

 1997
FY

 1997
FY

 1998
C

urrent
O

riginal 
FY

 1997
C

urrent 
B

udget
A

ppropriation
A

ppropriation
A

djustm
ents

A
ppropriation

R
equest

C
hicago

Salary and B
enefits.........

$1,055
$1,028

$0
$1,028

$910
T

rav
el.........................

120
120

0
120

74
Support Services

...........
0

0
0

0
0

O
ther R

elated E
xpenses

...
    215

    200
0

200
     190

T
otal

.....................
$1,390

$1,348
$0

$1,348
$1,174

Full-T
im

e E
quivalents

.....
17

12
0

12
10

O
akland

Salary and B
enefits.........

$167
$174

$0
$174

$184
T

rav
el.........................

17
14

0
14

14
Support Services

...........
0

0
0

0
0

O
ther R

elated E
xpenses

...
       2

       2
0

      2
     2

T
otal

.....................
$186

$190
0

$190
$200

Full-T
im

e E
quivalents

.....
2

2
0

2
2

II.
Funding T

able (cont’d):
FY

 1996
FY

 1997
FY

 1997
FY

 1998
C

urrent
O

riginal 
FY

 1997
C

urrent 
B

udget
A

ppropriation
A

ppropriation
A

djustm
ents

A
ppropriation

R
equest

H
eadquarters

Salary and B
enefits.........

5,499
4,776

0
4,776

4,001



T
rav

el.........................
285

250
0

250
225

Support Services
...........

1,000
980

0
980

600
O

ther R
elated E

xpenses a/.
374

    856
0

    856
      700

T
otal

.....................
$7,158

$6,862
$0

$6,862
$5,526

Full T
im

e E
quivalents

.....
51

48
0

48
37

T
otal Fusion E

nergy Sciences

Salary and B
enefits.........

6,721
5,978

0
5,978

5,095
T

rav
el.........................

422
384

0
384

313
Support Services

...........
1,000

980
0

980
600

O
ther R

elated E
xpenses ...

  591
1,058

0
   1,058

    892
G

rand T
otal.............

$8,734
$8,400

$0
$8,400

$6,900
Full-T

im
e E

quivalents
.....

70
62

0
62

49

A
djustm

ent...................
  0

-80
b/

0
-80

b/
  0

B
udget A

uthority
...........

$8,734
$8,320

$0
$8,320

$6,900

a/ O
ther R

elated E
xpenses line in H

eadquarters includes W
orking C

apital Fund estim
ates starting in FY

 1997 and FY
 1998.

b/ Share of E
nergy Supply, R

esearch and D
evelopm

ent general reduction for use of prior year balances assigned to this program
.  T

he total
general reduction is applied at the appropriation level. 



III.
Perform

ance Sum
m

ary:

Salaries and B
enefits:

R
eductions of 5 FT

E
s in FY

 1997 and 2 in FY
 1998 in C

hicago result from
cutbacks in the Fusion E

nergy Sciences Program
 at Princeton.  R

eductions of
3 FT

E
s in FY

 1997 and 11 in FY
 1998 at H

eadquarters result from
stream

lining and reorganization of the O
ffice of Fusion E

nergy Sciences in
response to direction from

 C
ongress and the recom

m
endations of the Fusion

E
nergy Sciences A

dvisory C
om

m
ittee regarding reorientation of the Fusion

E
nergy Sciences Program

.

T
ravel:

T
he reductions in travel in FY

 1997 and FY
 1998 are due to decreases in the

num
ber of travelers, as w

ell as increased use of alternatives to travel, such as
teleconferencing.



Support Services:
R

eductions in support services in both years result from
 the decrease in the

size of the Fusion E
nergy Sciences Program

.  Support services provide for the
program

’s m
ailroom

, travel processing, technical support and com
puter

system
s developm

ent needs.  E
nergy R

esearch has the best record in the
D

epartm
ent for judicious use of support services.

O
ther R

elated E
xpenses:

T
he estim

ates for FY
 1997 and FY

 1998 include $600,000 and $500,000,
respectively, for the new

 H
eadquarters W

orking C
apital Fund.  T

he rem
aining

funds cover hardw
are and softw

are for inform
ation architecture as w

ell as rent
and utilities for field staff.

T
O

T
A

L
 PR

O
G

R
A

M
 D

IR
E

C
T

IO
N

FY
 1996

FY
 1997

FY
 1998

$6,721
$5,978

$5,095

422
384

313

1,000
980

600

591
1,058

892

$8,734
$8,400

$6,900
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A

N
A

T
IO

N
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F FU
N

D
IN

G
 C

H
A

N
G

E
S FR

O
M

 FY
 1997 T

O
 FY

 1998:

D
ecrease of $883,000 in salaries and benefits resulting from

 the im
pact of the decrease in FT

E
s w

hich is
-$883,000

partially offset by general pay increases and prom
otions.

D
ecrease of $71,000 in travel is due to few

er travelers because of staffing reductions and increased use of
-$71,000

alternatives to travel.

D
ecrease of $380,000 in support services is due to the decreases in the staff to be supported and in the size

-$380,000
of the Fusion E

nergy Sciences program
.

D
ecrease of $166,000 for other related expenses is due to reductions of $100,000 in the W

orking C
apital Fund

-$166,000
as a result of few

er staff to support and $66,000 in inform
ation infrastructure costs and rent and utilities in the field,

also due to staffing reductions.

T
otal

-$1,500,000



Support Services

F
Y

 1996
($000)

F
Y

 1997
($000)

F
Y

 1998 
($000)

F
Y

 1998/
F

Y
 1997

C
hange

($000)

T
echnical Support Service

    Feasibility of D
esign C

onsiderations

    E
conom

ic and E
nvironm

ental A
nalysis

    T
est and E

valuation Studies

    Subtotal
??

??
??

??

M
anagem

ent Support Services

    M
anagem

ent Studies

    T
raining and E

ducation
10

10
5

-5

    A
D

P Support
530

520
245

-275

A
dm

inistrative Support Services
460

450
350

-100

      Subtotal
1,000

980
600

-380

     T
otal Support Services

1,000
980

600
-380

U
se of Prior Y

ear B
alances

 



O
ther R

elated E
xpenses

F
Y

 1996
($000)

F
Y

 1997
($000)

F
Y

 1998
($000)

F
Y

 1998/
F

Y
 1997

C
hange

($000)

T
raining

W
orking C

apital Fund
??

600
500

-100

Printing and R
eproduction

  

R
ental Space

35
30

26
-4

Softw
are Procurem

ent/M
aintenance A

ctivities/C
apital

A
cquisitions

556
428

366
-62

O
ther

    T
otal O

bligational A
uthority

591
1,058

892
-166

      U
se of Prior-Y

ear B
alances

    T
otal B

udget A
uthority

591
1,058

892
-166
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R
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C
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S C
A

PIT
A

L
 O

PE
R

A
T

IN
G

 E
X

PE
N

SE
S &

 C
O

N
ST

R
U

C
T

IO
N

 SU
M

M
A

R
Y

(T
abular dollars in thousands, narrative in w

hole dollars)

FY
 1996

FY
 1997

FY
 1998

$ C
hange

%
 C

hange
 C

apital O
perating E

xpenses
   G

eneral Plant Projects (total)
.................

$   500
$   300

$    600
$+

     300
+

100.0%
   C

apital E
quipm

ent (total)
.....................

3,670
5,917

14,790
+

  8,873
+

150.0%

M
ajor Item

s of E
quipm

ent (C
E

 $2 M
illion and A

bove)

Previous
FY

 1996
FY

 1997
FY

 1998
A

cceptance
T

E
C

A
pprop.

A
pprop.

A
pprop.

R
equest

D
ate

1.  D
III-D

 U
pgrade.....................

$32,400
$14,300

$ 1,675
$ 1,500

2,440
FY

 2000
2.  N

S
T

X
...............................

18,500
a/

0
0

3,450
11,300

FY
 1999

a/
T

he prelim
inary T

E
C

 for N
ST

X
 is $18,500,000, plus $2,700,000 of associated operating funding to provide for conceptual design, physics

support and R
&

D
.  A

 revised cost estim
ate, now

 under review
, w

ill be based on the detailed engineering design and w
ill account for installing the

experim
ent at the T

FT
R

 site rather than the originally planned location.  T
he T

E
C

 w
ill increase m

odestly, but the T
FT

R
 site w

ill provide m
uch

greater research capability by allow
ing the use of T

FT
R

’s neutral beam
s and pow

er system
s.


